INTRODUCTION
Mediterranean floras originated from subhumid plant communities that were widely distributed in the world since the Cretaceous (Raven, 1973) . The increase of aridity due to climatic change during the Tertiary period reduced the distribution range of the subhumid vegetation not only to Mediterranean-type ecosystems (MTEs) but also to summer-rain tropical areas like 'Mexical' communities (Axelrod, 1975; Pons, 1981; Suc, 1984; Valiente-Banuet et al., 1998) . Mexical (MEX) is mainly composed of sclerophyllous, evergreen shrubs developed under a non-mediterranean, tropical climate (Valiente-Banuet et al., 1998) and it is distributed at 1700-2800 m along rain-shadowed slopes of Minnich, 1990) . Such characters consist of a onelayered vegetation formed by woody vegetation (woody cover > 40%), sclerophyllous and evergreen subshrubs, and herbs located in the canopy breaks. As in Mediterranean communities, Mexical plants respond to fire by resprouting or germinating (Lloret et al., 1999) . The climate at MEX communities has never been mediterranean-type (Raven, 1973) and seasonality changes in the Tertiary-Quaternary transition were not so marked as occurred in Mediterranean communities (Rzedowski, 1978) .
After climatic changes at the end of the Tertiary, two groups of plants coexist in MTEs (at least in the Mediterranean Basin and California). The first contains ancient taxa evolved in the Tertiary under non-mediterranean, tropical-like climate; the second contains taxa evolved in the Quaternary under mediterranean climate (Keeley, 1991; Herrera, 1992; Bond, 1997) . The age of the lineage (Tertiary vs Quaternary) explains many differences between the two groups of plants regarding life-history traits and associated syndromes (Herrera, 1987; Herrera, 1992; Aronne & Wilcock, 1994; Verdú, 2000) . In MEX, Tertiary and Quaternary taxa coexist, and differences between their life-history traits remain unknown (but see Lloret et al., 1999 for differences in resprouting ability after fire).
Plant phenology in MTEs is one of the traits that have been thought to converge (Mooney et al., 1974) . Phenological convergence may be the result of similar adaptations in all MTEs to summer drought (Mooney & Kummerow, 1981) . The response of plants to these factors is supposed to be modelled by natural selection (Rathcke & Lacey, 1985) . However, some authors have considered that natural selection has nothing to do with phenology because genetic constraints (phylogenetic inertia) may explain the current phenological patterns (Kochmer & Handel, 1986; Primack, 1987; Ollerton & Lack, 1992) . It is probable that the optimal time to flower is determined by several factors, both intrinsic (e.g. constrained by phylogeny) and extrinsic (pollinator and seed disperser availability, interspecific competition, climatic and microclimatic conditions) (Petanidou et al., 1995 and references therein) .
In the Mediterranean Basin, historical effects on flowering phenology have been detected because Tertiary species which evolved under a tropical climate present different phenologies from Quaternary species which evolved under a 'typical' Mediterranean climate (Herrera, 1986; Cabezudo et al., 1993; Aronne & Wilcock, 1997) . Because the current Mexical conditions approximate those under which the pre-Mediterranean flora lived during the Tertiary period (Axelrod, 1973) 
MATERIAL AND METHODS
Data on flowering phenology from MTEs woody species were obtained from Munz & Keck (1973) , and from Wiggins (1980) for California, Hoffman (1978) for Chile, and Mateo & Crespo (1998) for the Mediterranean Basin. All the species included in the analysis live in areas with mediterranean climate. Data on MEX flowering phenology were obtained from the MEXU herbarium and field visits during one year to the semiarid Tehuacán-Cuicatlán valley, in the states of Puebla and Oaxaca, México (see ValienteBanuet et al., 1998 for a description of the area).
The age of the lineage of species from Mediterranean Basin, California, Chile and Mexical was determined as Tertiary or Quaternary on the basis of the presence/absence of pre-Pliocene fossils of the genus, and/or the presence/absence of geographical disjunction (Herrera, 1992) . Fossil data was obtained from Axelrod (1975 Axelrod ( , 1979 , Herrera (1992) , Vilagrán & Hinojosa (1997) , Zhilin (1989) ages ¥ 4 seasons). Our database is available upon request to the senior author.
A more detailed flowering phenology for common genera in MEX and MTEs was obtained in the literature and from the field in order to compare the response of congeneric species under different climates and geography. The genera and the number of species considered in this analysis were Amelanchier (4), Arctostaphylos (= Comarostaphylis) (14), Dodonaea (1), Gochnatia (2), Krameria (3), Rhus (10), Quercus (15), Salvia (28), Satureja (7) and Sophora (= Calia) (2).
RESULTS
Flowering seasonality followed a very similar phenological pattern in California, Chile and the Mediterranean Basin, consisting of a peak in spring (Fig. 1) . In contrast, phenology of MEX had a flowering peak in summer, not spring, reflecting the fact that summer was the wet season (Fig. 1) .
The log-linear model showed a significant three-way interaction (L.R. c 2 = 46.2; d.f. = 9; P < 0.0001), indicating that the age of the lineage was associated with the flowering season in a different way for each of the geographical areas (Table 1 ). In the Mediterranean Basin, Quaternary species flowered mainly in spring whilst Tertiary species flowered less frequently than expected at this time. In contrast, Californian Quaternary species flowered less frequently in spring and winter, and more frequently in summer and autumn. Flowering seasonality was not associated with the age of lineage in Chile and Mexico.
Flowering phenology of the MEX species differed from their congeneric species in MTEs (Table 2 ). The general pattern found in MEX species was that they had several flowering periods in the year, whereas MTE species flowered in one period. Only Krameria cytisoides Cav. in MEX had a continuous flowering period over the whole year. None of the comparisons revealed a similar phenology between a MEX species and their MTE congenerics.
DISCUSSION
MEX vegetation presents characteristics very similar to those of MTEs in spite of living under a summerrain, tropical climate. Valiente-Banuet et al. (1998) and Lloret et al. (1999) have documented a strong similarity in both communities in physiographic structure and also at the species level in terms of sclerophylly, leaf architectural mechanisms of water stress avoidance, response to fire, and shrub dominance.
The origin of MTEs is geologically and ecologically marked by a progressive transition from summer-wet to summer-drought (Roy et al., 1995) . Dry summer and cool winter conditions limit plant activity, and for this reason flowering in spring is a widespread character of MTE plants (Mooney & Kummerow, 1981; Rundel, 1995) . The climatic scenario in MEX has summer rains, and here summer is the most favourable season to grow and flower. 
